Polyamines stimulate mitochondrial calcium transport in rat brain.
The effects of the polyamines spermine and spermidine on rat brain mitochondrial calcium transport were examined using a variety of techniques for measuring the kinetics of calcium uptake and the buffering capabilities of isolated mitochondria. Spermine both increased the rate of calcium accumulation and decreased the set-point to which isolated mitochondria buffer free calcium concentration. In the presence of physiological concentrations of sodium and magnesium, spermine lowered the extramitochondrial calcium level to approximately 0.3 microM, a value close to the resting intracellular calcium concentration. The effect of polyamines was concentration dependent, with a half-maximal effect of spermine observed at approximately 0.1-0.4 mM (respiratory substrate dependent), whereas spermidine was approximately 10 times less potent. Calcium transport by hippocampal mitochondria was stimulated markedly more by spermine than was calcium transport by mitochondria isolated from brainstem. The stimulatory effect of spermine was not due to an increase in the transport of respiratory substrates inside the mitochondria nor to an effect on the enzymes using these respiratory substrates. An examination of the effect of spermine on the kinetics of calcium uptake indicated that spermine increased calcium uptake maximally at low calcium concentrations. Beyond that level, the stimulatory effect of spermine decreases, and spermine can even inhibit calcium uptake. These results are in good agreement with previous reports on the effects of polyamines on calcium transport in mitochondria from peripheral tissue. They support the hypothesis that spermine increases the rate of calcium uptake by mitochondria by increasing the affinity of the uniporter for calcium.(ABSTRACT TRUNCATED AT 250 WORDS)